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Introduction

Recent studies on the cqmpOsition
of the nitromethane-soluble, neutral
substances in CJg'are’tte smoke con-
- densate have resulted in the isolation
of  several previously ‘unidentified
constltuents benzyl benzoate (8);
benzyl cmnamate (8); cinnamoni-
trile (6) ; and myristicin (5-allyl-2,3-

methylenedioxyphenyl- methyl ether).

(7). In addition, indole, carbazole
and derivatives thereof were found
in this fraction (8) and evidence was
obtained for the presence of cinna-

‘myl cinnamate, styryl cinnamate and

‘an  aromatic halogenated . hydrocar-

bon probably derived ‘from an in-

.secticide (6). The present study is a
contmuatldn of this ‘work and con-
.cerns- the 1solat10n ~of several aryl

raction: dlphenyla,nnne 9 9-di-

(1 4);
ether-benzene eluate yielded the bulk
“(68 percent) of the eluted materlal

This eluate ‘was further separated on’

"am;nes from’ the mtromethane-soelu-;
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and' baseg are removed by conven-
tlonal ‘solvent 1 partitioning - proce-

dures; Subsequently, the neutral sub-

stances are partitioned among meth-

anol-water (80:20 Y/¥), cyclohexane

and nitromethane. The yield of nitro-
methane’ solubles is about 3.5-5.0 per-
cent of the orlg‘mal condensate.

For isolation of the aryl ammes,
the ‘nitromethane- solubles (39 g)
were mxtlally parated on actlvated
9) silicie acid (0.8 kg). The column
was eluted with :benzene—petmleum
ether’ (1:4), benzene, ether-benzene
“ether and methanol

neutral alumma (Grade I) by sue-

_cessuve elutlon ‘with benzene-petrole-

um ether (8: 10‘ followed by 1:1) and

Jothe\r ,solvents The aryl aminés were
‘ by ‘beneze'neupetroleum'
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chromatggg,&ph Y...on
ing: petroleum’ ether-ether—
(78 20 2) ‘as the developx

mate spray asa nonspeclﬁe d
reagent.

Res‘ulf’s and Dis’cus‘sidn




e';nti' peak at 211 an mtense fragment
a ‘196 (lass of —CH, ) and was sim-

_SE -30.
A major component was isolated

the gas chromatographic screen-
fof fractions eluated from. Col-
umn A with benzene, ether-benzene

/(174) ‘and -ether. The unknown had -

; frared spectrum identical with
N-phenyl 2- naphthy]a.mme . (PNA)
and had m.p. 105°-107°C (lit., PNA ¢
m:p. 108°C (11)). The mass spec-
‘trum showed .an intense parent peak
of 219 and was identical with that
of authentic PNA. The ultraviolet
spectra of ‘the known and unknown
amines were similar. Cochromatogra-
phy of -the isolated compound and
PNA revealed a single peak on an
SE=30 column with .a retention time
mm and a single spot on thin

i< 1solated amounts

( micro-

AO 1 respectlvely
ﬁfth compound Was also 1solated

A The 1so]ate had infrared and mass
Spe tra suggestive of.a dnsopropyl—

dlphenylamlne, but the amounts iso-

lated were too small for conclusive
ld ntification.

- The lsolatmn ‘of these ammes from
'neutral rather than the basic
is to be. expected since they
eebly basm ‘and. would not be
ek racted 1nto 6N HCl 1n the 1sela—

1 'jt ln‘s‘moke,”such as the
ortho isomer of N-phenyl-4-isopro-

pylphenylamme ‘Formation of the
isolated acridan from this isomer can

be visualized easily by a free radical
mechanism
(I). Subsequent dehydrogenation and
other reactions could lead to the for-
mation of acrldmes ‘known to (see
I) be in cigarette smoke (10). This

|
H

|

route would serve as an alternate to
the pyrolytic synthesis from pyri-
dine  alkaloids suggested by the
studies of Van Duuren et al. (10).

In regard to bidlogical activity,
PNA . is not tumorlgemc (2). A re-

“port of papilloma formation by DPA
-(2) may not be reliable due to the .~

presence of 4-aminobiphenyl in the

“tested material (1). Apparently; PIA

and DMA have not been tested for
biological ‘activity.

Summary :
‘Diphenylamine, 9,9- dimethylacri- -
dan, N-phenyl-4- 1sopropy1pheny1a-

~mine and N-phenyl— -naphthylamine

were identified in the nitromethane-
soluble neutral fraction of cigarette
smoke . condensate.
were made by spectral (infrared,
ultravxolet and mass), chromatogra-
phic (gas and thin layer), and classi-
cal procedures. -
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